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Producing Oats for 
Milling 
South Dakota has an opportunity to capture the 
milling oat market. However, growers must produce 
a high quality product and elevators must bin it sep-
arately and ship it to the terminal market. The ele-
vator can secure a higher price and pass it on to the 
grower. If such a system is not followed, South Da-
kota may lose this market because millers are starting 
to contract for oats in eastern Iowa, which is closer 
to the mills. 
Each year, more and more South Dakota oats has 
been purchased by the milling industry and processed 
into food for human consumption. The amount has 
increased from 5 or 6 million bushels in 1959 to an 
estimated 15 million in 1962. Atlhough pin oats and 
"clean out" are used for feed, the oats is bought for 
the production of human food. The amount bought 
at Sioux City is equal to 50 or 60% of the oats pro-
duced in the nine southeastern counties, while the 
total amount bought at all terminals is equal to 25 
to 35% of the oats produced in the 26 eastern counties. 
South Dakota is an important oat producing state. 
It currently ranks fifth in production in the United 
States and first as an interstate shipper of oats. With 
proper cooperation between producers and local buy-
ers, the farmer could get 2 to 4 cents a bushel more 
for high quality oats. 
This fact sheet presents ways to grow and handle 
top quality milling oats. 
By Lyle A. Derscheid, Extension Agronomist; Elmer E. Sanderson, Asso-
ciate Extension Agronomist; Ralph A. Cline, Associate Extension Agron-
omist, and Edward J. Langin, Associate Extension Soils Specialist 
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MILLING REQUIREMENTS AND PROBLEMS 
Good milling oats must possess five quality fac-
tors: ( 1) freedom from mixture with other crops, (2) 
test weight of at least 35 pounds per bushel and prefer-
ably 36 or above, (3) plump kernels with a low per-
centage of hulls, ( 4) low amount of foreign material, 
and (5) low amount of hulled kernels. 
Crop Mixture 
The main problem is a mixture of barley with the 
oats. The oat miller places a limit on barley mixture in 
oats at 0.9%. This is equal to 180 kernels per pound or 
10 kernels in a handful of oats. Barley cannot be en-
tirely separated from oats, even with the best of clean-
ing equipment. The barley hull cannot be removed in 
the oat-hulling process and it is objectionable in hu-
man food, especially if the barley hull is dark colored. 
The only way to correct this problem is to use oats 
that contains no barley. 
Reports from the Minneapolis and Sioux City 
markets indicate that over half of the South Dakota 
oats contains too much barley-1% or more. Some 
carloads contain 3 to 5'% barley. The price is discount-
ed 2 to 5 cents per bushel. 
Most mixtures are the result of planting oat seed 
that contains barley. Mixture may occur in planting, 
harvesting, and elevating equipment or seed-cleaning 
plants that have not been thoroughly cleaned after 
handling barley. 
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Test Weight and Plump Kernels 
A high test weight is indicative of high quality 
seed, with plump kernels and little inert matter. The 
milling industry prefers oats with a test weight of 36 
pounds or above, but was forced to use oats that only 
weighed 35 pounds per bushel in 1962. 
Samples taken during August showed that 97.2% 
of the oats had a test weight above 36 pounds in 1960, 
87.5% in 1961, but only 32.3% in 1962. Oats shipped 
during the winter of 1962-63 was better than that ship-
ped at harvest time in 1962, indicating that poorer 
quality oats was sold first that year. 
Test weight and percentage of plump kernels are 
reduced by small kernels and bosom or double oats. 
Small kernels are characteristic of certain varieties 
and also result from a high production of secondary 
kernels by other varieties. Bosom oats are small ker-
nels enclosed by double hulls. These small kernels 
and bosom oats contain an excessive amount of hulls 
and fiber and a low amount of groat, reducing mill-
ing quality. 
Mo-0-205 is a small-kerneled variety that produces 
a bitter taste in the groat and is an undesirable variety 
as far as milling is concerned. Late maturing varieties, 
such as Garry and Rodney, frequently produce a large 
percentage (up to 16'% in 1962) of double or bosom 
oats when grown in South Dakota. Most varieties pro-
duce some bosom oats when grown outside the area of 
primary adaptation, under adverse weather condi-
tions, or on soil of low fertility. Late varieties, Garry 
and Rodney, are better adapted to the higher eleva-
tions in crop adaptation area D2. 
Foreign Material 
Straw, broken weed stems, and weed seeds lower 
the amount or percent of milling oats, increase the 
cleaning costs to the miller, and reduce the price he 
will pay for the grain. This inert material often in-
creases the moisture content of the grain and may 
cause the grain to heat in storage. The cost of handling 
is increased and quality of oats is reduced. 
The 1962 oat crop contained an especially high 
percentage of foreign material due to the extra tall 
straw, lodging, excessive amount of weeds, and low 
test weight associated with the 1962 growing condi-
tions. 
Hulled Oats 
Oat kernels that have been hulled during harvest-
ing, threshing, or handling processes are discarded by 
the milling industry. These hulled kernels are con-
taminated in many ways during storage and ship-
ment and the contaminants cannot be removed easily. 
Oats in the hull are contaminated in the same way, 
but the contaminants are removed when the hull is re-
moved. Consequently, oats in the hull must be used 
for producing human food to comply with Food and 
Drug Administration regulations and, thus, provide 
pure food to the consumer. 
NECESSARY STEPS IN PRODUCING AND 
HANDLING MILLING OATS 
It is possible to double or triple the average profit 
obtained from raising oats. With good management 
you can raise high yields of good quality oats. If land 
charges are not considered, it is possible to realize a 
net profit of approximately $20 per acre. Many farm-
ers raise 80 bushels of oats with operating costs of 
about $24 per acre. Average gross income for 80 bush-
els of feed oats was $41.80 in 1960 and $45.60 in 1961. 
High quality oats was worth an additional $2 to $3 
per acre, if sold to elevators that would pay the farmer 
the additional 2 to 4 cents per bushel that could be ob-
tained at the terminal market. 
Average net profit from raising oats in eastern 
South Dakota has been around $6 per acre if land 
charges are not considered. Average yields have rang-
ed from 23 to 44 bushels per acre. Gross income was 
about $21 per acre in 1960 and 1961 with operating 
costs of about $15 per acre. 
You can realize maximum profit from an oat crop 
if you produce high yields of high quality grain. Use 
clean seed of adapted disease-resistant varieties, treat 
the seed, plant on time in a good seedbed on fertile 
soil, control the weeds, harvest carefully on time, and 
clean all seeding, harvesting, and handling machin-
ery. 
Clean Seed of Adapted Varieties 
Plant clean seed of any variety recommended in the 
current fact sheet on field crop varieties; exceptions 
are Garry, Rodney, or Mo-0-205. Andrew, Burnett, 
Bonkee, Clintland 60, Dodge, Dupree, Garland, Min-
hafer, Nehawka, Ortley, Ransom, and Neal are rec-
ommended for specific areas of the state. 
Plant pure, clean seed; certified seed offers this 
assurance. If it is not feasible to plant certified seed 
on all the oat acreage, you may be able to plant 25 to 
50% of the oat acreage with certified seed. Use 
part of the increased grain for next year's seed and sell 
the rest for milling. The remainder of the oat acreage 
could be devoted to the production of feed oats. 
As a third alternative you could purchase enough 
certified seed each year to plant a small field ( 5-10 
acres) which has been well fertilized and is relatively 
weed-free. Use the crop from this field as a source 
of pure seed for planting the entire oat acreage the 
following year. The entire crop would be free of 
barley mixture. 
Once the seed oats is free of barley, use every ef-
fort to maintain a pure seed supply. 
Fertile Soil 
Fertile soils produce better quality oats and high-
er yields. This crop responds well to manure and com-
mercial fertilizer, especially nitrogen. Oats almost al-
ways requires more nitrogen than your soil can pro-
vide by itself. The key to fertilization is to balance 
the nutrients in the right amount. 
As a general rule, oats responds best to fertilizer 
containing both nitrogen and phosphorus on most 
of the soils in eastern South Dakota and on nonfal-
lowed soils in the western part of the state. Only 
phosphate is needed on fallow land. Potash treat-
ments seldom give yield increases. 
It is best to eliminate the guesswork from fertili-
zer applications by having the soil tested. If you don't 
test, use the following general recommendations. Ap-
ply 20 to 40 pounds of nitrogen and 15 to 30 pounds 
of phosphate in crop adaptation areas Cl, C2, and 
C3; 30 to 50 pounds of nitrogen and 20 to 40 of phos-
phate in D 1; 30 to 40 pounds of nitrogen and 20 to 40 
of phosphate in D2, D3, and D4; and 30 to 60 pounds 
of nitrogen and 20 to 40 pounds of phosphate in crop 
adaptation area E. 
These are the recommended rates of fertilizer 
for use on medium textured soils that are wet to a 
depth of 18 inches or on sandy soils that are wet to a 
depth of 24 inches at seeding time. Use only half the 
rate of nitrogen fertilizer if soils do not contain this 
much moisture. 
The grain drill attachment is the most effective 
method of applying commercial fertilizer on oats. It 
places the fertilizer close to the seed where it is im-
mediately available. Up to 30 pounds of most forms 
of nitrogen per acre can be applied with a drill at-
tachment. However, do not apply urea (nitrogen) 
with the seed, as its biuret content may damage ger-
mination. If you use more than 30 pounds of nitrogen 
per acre or if you use urea nitrogen, apply most of the 
nitrogen broadcast and work into the soil before 
planting. Reserve 10 pounds of the nitrogen to apply 
with phosphorus in the row as a starter fertilizer. 
For more complete information on the use of fer-
tilizer, secure fact sheets entitled "South Dakota Fer-
tilizer Recommendations-Eastern Area" and "Fer-
tilizing Small Grain." 
Seedbed Preparation and Seeding 
Loosen the upper 2 to 4 inches of soil enough so 
that the soil can be firmed in close contact with the 
seed to give quick uniform germination. Seed as 
early as the soil can be properly worked in the spring, 
preferably by April 15. Since corn ground dries 
slowly in the spring, you may wish to disk the corn-
stalks the previous fall. Disking cuts up the stalks 
leaving a residue to prevent erosion and loosens 
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the soil so that the water penetration is improved and 
runoff reduced. 
Seeding with a grain drill works best. It distri-
butes the seed evenly at a uniform depth on moist 
soil, which aids early, uniform germination. Less seed 
is required to get a good stand than when the seed 
is broadcast. The drill also allows for more efficient 
fertilizer application with the dr1ll attachment. Use 
of the broadcast seeder is a cheaper and quicker meth-
od of seeding, but the advantages of the drill may re-
sult in greater net profit in many cases. 
Seed about 2 ½ bushels per acre with the grain 
drill and 3 to 3½ bushels with the broadcast seeder. 
Heavy test weight, plump oats has fewer kernels per 
bushel ( 32 pounds) than light weight grain. If the 
seed is extra heavy, you may have to increase the rate 
of seeding to get a dense enough stand. 
Weed Control 
Under normal rainfall in South Dakota, you can-
not expect to raise a weed crop and an oat crop on the 
same field in the same year. Use a good cultural weed 
control program throughout the cropping rotation 
and supplement with herbicides as needed. 
Most oat varieties are more tolerant to MCPA 
than to 2, 4-D. Use up to one-third pound of 2, 4-D 
acid in an ester or one-half pound in an amine form 
or one-half pound of MCPA acid per acre. Apply the 
amount of chemical needed to control the weeds 
when the grain is most tolerant to the chemical. This 
is usually between the 5-leaf and early boot stages. 
Remember to handle chemicals with care, following 
directions precisely. For complete information, con-
sult your county agent or secure the current fact 
sheet on chemical weed control in field crops. 
Clean Equipment 
Contamination of pure oats with other crop or 
weed seeds may occur in commercial seed cleaning 
plants, at planting time, during harvest, with farm 
elevator equipment, in storage on the farm or at the 
commercial grain elevator. Therefore, it is necessary 
to: 
Clean seed cleaning equipment between lots of 
seed. 
Clean seeding equipment before planting oats. 
Clean swather, combine, and wagons or trucks 
before harvesting oats. 
Clean farm elevator and storage bins before stor-
ing the grain. 
Clean commercial grain elevator boots and legs 
when taking in oats after barley. 
Clean the boxcars or trucks before shipping oats to 
the terminal market. 
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